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The pu'!"'pcse of this study was twor.:old . The primar·y purpose 
was tc emrirically determine tr.~ behavior of hippcci:t..ipcctonized 
subjects (Sr) in a shock escape task . The secor.dary purpose was to 
compare the general pcrfor..innce of h::.ppocampally lesioned ~s with 
the perforr.Hnc 0 of septally l~s ioned ~s in a similar task . 
Fourteen male albino rats ~ere ~ssigned to one of two groups : 
one group received bilateral electrolytic lesim1s to the dorsal 
hippocampus, the other was sham operated . All ~s we'!"'e then ;>laced 
in a situation which requil,ed emission of a bar press in order to 
terminate a footshock. The response speeds of ~s with hippocampal 
lesions were found to differ f1'om ccr.trol ~s on day 1 only . The 
two groups were not different on s~ch neasures as number of bar 
presses, or bar time durir.g a~quisitior. of a shock escape response ; 
no difterences were detected between groups on extinction measures 
as well . In comparing these results with those of septalectomized 
~s, it was concluded that the t·,;o lesio1cs produce cif::Cere:.t ial effects 
in this particular task . Septally lesioned ~s, have been found to 
exhibit significantly poorer performance than control Ss , whereas 
the performance of hippocarr.pally lesioned Ss was found to differ 
from control Ss only on day 1 . 
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CHAPTER I 
INTRODUCTION 
l 
Investigations concerned with neurological structures as be-
havior nodulators have had a major influence on current research in 
physiological psychology . Specifically, structures in the limbic 
system of the brain have been found to be important in the deter-
mination of certain behavior patterns . 
The hippocanpus has been implicated in the control of behavior 
through the process of response inhibition (McCleary, 1966) . Re-
sponse inhibition is a process which enables an organism to refrain 
from emitting learned behavior when the stimuli originally capable of 
eliciting this response are present . When the hippocmpaus i s destroyed , 
an animal loses this ability to inhibit responding (i .e . disinhibition) . 
The most clear-cut evidence of this inability to inhibit responding 
may be seen in the performance of hippocampectomzed Ss placed in a 
passive avoidance situation . Passive avoidance is a task which re-
quires Ss to inhibit an operant response in order to avoid punishment . 
After the operant response has been learned, a s hock is usually made 
contingent with the reward . Normal Ss learn to inhibit the operant 
response in order to avoid shock; hippocampal ~s disinhibit the 
operant r esponse which results in thei::- receiving s i gnificantly 
more shock (Isaacson & Wickelgren, 1962; Kimble , 1963) . 
,. 
2 
When placed in an active avoidance situation (i . e ., a task which 
requires Ss to make an active voluntary response in order to avoid 
aversive stimuli), hippocampal Ss have been found to be superior to 
normal S5 . Isaacson, Douglas, and Moore (1961), f.or example, required 
hippocampal and control Ss to move from one side of a floor to another 
(at the onset of a visual conditioned stimulus to avoid shock) in a 
shuttle box. These authors found that hippocampal ~s received fewer 
shocks than control Ss as a result of making more avoidance responses . 
The behavior of hippocampally ablated animals may be interpreted 
as perseverative in an appetitive situation in addition to aversiv~ 
conditions . Schmaltz and Isaacson (1966) placed hippocampally lesioned 
Ss on a DRL (differential reinforcement of low-rates) which requires 
the animal to inhibit its rate of responding . In this particular in-
vestigation, rats were required to wait 20 seconds between bar presses 
in order to receive food reinforcement . These authors reported that 
hippocampal performance was inferior (i . e . , they received fewer rein-
forcements because of overresponding) than controls . Ellen and Aitken 
(1970), on the other hand, reported an absence of overresponding by 
a hippocampectomized group of rats in a similar task. These 
authors attributed the disparate findings to a difference in pro-
cedures . Schmaltz and Isaacson trained their Ss preoperatively , 
whereas the group of hippocampectomized Ss reported by Ellen and 
Aitken were trained postoperat~vely . 
Studies dealing with stimulation of the hippocampus further sub-
stantiate the concept of hippocampal involvement in response inhibition . 
If lesion studies demonstrate a lack of inhibition then it would seem 
to follow thut stir.!u)ation ~houl'<l facilitate inhibition . Correll 
( 1957) clcctri cally !> ti,aul.::ted the hippocar:.pus of cnts in a task 
which required ~s t o run down an alley and press a lever in the r;oal 
box in order to obtain a food rc~ard . He found that running speed 
was slower in hippocampally stimulated Ss . 
Another area in the. lir:1bic system , the se:ptal area, has also 
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been implicated in the control of behavior through the process of 
response inhibition (McCleary, 1966) . ~hen the septal a~ea is lesioned , 
the behavioral effects are similar to those of hippocampal lesions . 
Septal lesions produce inferior performance in passive avoidance ( Kaada , 
Rasmussen, & Kvier.i, 1962; His hart f. l·l_ogenson , 1970 ), superior perfor-
mance in active avoidance (Douglas, 1967) , and enhanced rates of re-
sponding and irrcreased resistance to extinction in an appetitively 
motivated task (Beatty & Schwartzbaum , 1968) . 
In addition to behavioral relationships , the septal area and 
hippocampus are related anatocically by a series of connective fibers 
called the fornix . When the septal area i s destroyed , the theta rhythm 
of the hippocampus ( an electroencephalographic pattern found only in 
the hippocampus) is abolished (Green f. Arduini, 1954 ) . Thus the two 
areas appear to be related physiologically . As a result of these· 
behavioral, anatomi cal, and physiological similarit i es it appears that 
a lesion in one area functionally disrupts the other . 
I n spite of these similarities , behavioral differences do appear 
• • t o exist between the two structures . There is evidence indicating that 
septally ablated Ss exhibit a decrement in spont aneous activity under 
normal conditions (Gotsick , 1969 ; Douglas f. Raphelson , 1966) , and• 
hippocampectomized ~s exhibit an increment in spontaneous activity 
(Gotsick, 1969; Teitelbaum & Milner, 1963) . 
Another behavioral measure, spontaneous alternation, appears 
to serve as a discriminator between the two structures . Dalland 
(1970) placed septal and hippoca~pally lesioned Ss in a spontaneous 
alternation task in a T-maze . In this task Ss ran down an alley 
and entered a goal box on tne right or a goal box on the left . 
After each~ had performed the task , ~ removed the stem (or alley) 
of the T and attached it to the opposite side of the unbaited real 
, 
boxe s . Dalland found all of the septals turned toward the same 
goal box as they had previously entered, and all of the hippocampal 
Ss made t he same turn as before, but to a different goal box . These 
results were interpreted as indicat i ng that septally ablated ~s 
perseverate to stimuli (external cues) , and hippocampal Ss persev-
er ate to a series of body movements ( internal cues ) . 
Many similarities between the two structures are apparent . A 
few of the aforementioned situations may serve as indices for dif-
ferentiating between the septa! area and hippocampus . Shock escape 
is a task in which the performance of septally l esioned Ss has been 
evaluated but the performance of hippocampally lesioned Ss has not . 
Gotsick , Osborne , Allen,and Hines (1971) found that rats with 
septal lesions were inferior to control Ss in a simple shock escape 
task . In a shock escape task the speed of responding to terminate 
footshock i s used as a measure of performance . These authors used 
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bar holding (i . e., the amount of time the Ss held the bar down) as 
an indirect measure of incidental behavior and determined that the 
amount of bar holding by control _§_s was parallel to their improve-
ment in response time. Septal Ss dia not demonstrate a similar 
increase in bar time . From this data, they suggested that the in-
ferior performance of septally lesioned _§_s was due to an inability 
to suppress behavior which competed with the bar holding response in 
the intertrial interval and thus resulted in inferior escape performance . 
Since the performance of septally ·1esi oned _§_s has been empiri-
cally determined , and the septal area and hippocampus have been 
shown to be similar on a number of continuums , it seems that an in-
vestigation with hippocampally l es i oned Ss in a shock escape task i s 
in order . 
Subjects 
CHAPTER II 
METHOD 
Fourteen experimentally naive , male albino rats of the Wistar 
strain , approximately 130 days old , weighing 350-400 grams at the 
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start of the experiment were used as Ss . All Ss ·were housed in individual 
cages and given food and water ad libitum throughout the experiment . 
The Ss were randomly assigned to cages upon arriving at the labor-
atory , then alternately assigned to one of two groups of seven 
animals each upon commencement of the experiment . 
Surgery 
Each S was taken from his home cage , administered ether anes-
thetic and given an intramuscular injection of 30 , 000 units of pro-
caine penicillin. Each.§__ was then placed in a Kri eg-Johnson stereo-
taxic instrument ( Stoelting Model 51200) , the scalp was incised , and 
the skull was penetrated by means of a dental drill . Throughout this 
procedure , the skull was intermittently swabbed with physiological 
saline , and ether was readministered as needed . A stainless steel 
electrode insulated except for 0 . 5 mm at the tip was t hen placed 
3 . 0 mm subdurally at 2 . 0, 3 . 0 , and 4 . 0 ~m posterior to bregma ~nd 
2 . 0 mm bilateral to the midline . The· ·4 . 0 mm poste-rior placement . 
recei ved an additional placement 3 . 0 mm bilateral to the midline . 
The hippocampal group (E) sustained lesions at these coordinates by 
permitting a 40 second 1 . 5 mA curr ent from a 12 voli. DC power source 
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to pass betwecr: the crc1nial electro.Jc and a rectal electrode . The 
control eroup ( C) <.lid not r ecci ve electrolytic carnage . Afte r blee.ding 
had stopped sufficiently, eel-foam w~s placed over the skull opcnin~s , 
the scalp was sutured , and~ was rctu~~cd t o its home cage . 
At the conclusion of behavioral t esting all Jesioned Ss were 
sacrificed with chlorofo~m anesthesia ~nd perfused intracardially with 
physiological saline followed by a 10% forma~in solution . Pemoval of 
the brains the:, took place , and after sufficient fixation each brain was 
sectioned and examined in order t o ceter~ine the extent of the lesion . 
, 
Procedure 
Fourteen days postoperatively, a shock escape t rai~ing was initiated . 
All behavioral testing was conducted in two Grason-Stadler oper•ant 
c~nditioning char..:>ers (GSllll ) which were housed in separate Grason-
Stadler sound attenuated research chests, and controllec by appropriate 
Grason-Stadle:- and Lehigh Valley e lectro::;echanical programming equip- · 
ment . 
The groups were alt ernated, allowing half of each group to be 
represented in each chamber . In chamber A, a hippocarnpal S was run , 
while a control S was r u:1 in chamber Bat the some tir.e . Upon these 
Ss ' completion of ten tria ls, two more Ss (one fro:n each group ) were 
tested in the chambers ; the control S was placed in chamber A and the 
hippocar:ipal ~ in chamber B. The same pattern was used for the third 
pair . The fourth and fifth pa irs of Ss were run in the sane manner 
't as the first pair . The sixi:h and se\·enth pairs ,-iere run in the s ar.ie 
manner as the second and thirc pairs . 
In a given session , a S was placed in one of the chambers , the 
equipment was turned on , and 60 seconds later , al mA AC fcotshock 
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w-as delivered through a grid scrambler to the floor of the cage . /\n 
active bar press (BP) terminated the footshock and reset the 60 second 
timer . At no time could the Ss avoid the shock . Each S was run for 
nine days with 10 trials per day . After each session , the chambers 
were cleaned with damp paper towels , and the trays underneath the 
chambers were changed . 
Extinction was accomplished on day 10 by initiating constant 
sho9k after each Shad been in the chamber for 60 seconds . This shock 
remained on until each Shad met an arbitrary criterion of not responding 
for 60 seconds . The apparatus was automatically turned off when each 
S reached criterion . 
· The dependent vari ables recorded during acquisition were : a 
response l atency measur e , total number of bar presses per sess i on , 
and the total time that the bar was depressed (bar time) during a 
given session . Extinct i on was measured by time to criterion, number of 
bar presses , and t otal bar time in the extinction session . 
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RESULTS 
Since response latencies do not tend to be normally distributed , 
and reciprocals of latency are skewed by responses under l second 
(still violating the analysis of variance assumption that the data 
be normally distributed), the constant 111 11 was added to each latency 
(in ~econds) before applying a reciprocal transformation which changed 
the. measure to a speed score . Figure l presents the mean speed 
scores for the two groups over days . Examination of Figure l indi-
cated t hat performance for both groups improved over days, but the 
hippocampal group (E) appeared to have performed more poorly than 
control Ss on the initial acquisition days . A treatments- by- treat-
ments analysis of variance1 (Winer , 1962) with the two groups as 
one treatment and the 9 acquisition days as the other treatment, 
revealed that the two groups did not differ in response speeds 
( F ( 1 . 00 ) . The effect of days was signficant ( f=l3 . 50., df=B/96 , 
E. ( . 01 ) and the groups by days interaction was not significant 
(!_=l . 50 , df=B/96 , E.). 05) . Significant trends were found by analysis 
of orthogonal components (linear : !_=27 . 53 , df=l/12, .e. ( .01 ; quadratic : 
!_=23 . 41 , df=l/12, .e.<:. 01) . The information from the significant 
quadratic trend, along with examination of figure l indicated that 
performance improved over days for both groups hence learning occurred 
for each . 
1The summaries of the analysis of the speed scores over days 
may be found in Appendix A. 
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In order to enable a more precise examination of the apparent 
deficit displayed by the hippocampal group on day 1, it was decided 
to investigate the performance of the two groups as a function of 
the ten trials on day 1 as presented in Figure 2 . Examination of 
the figure suggests that the control Ss improved over the ten trials 
but the hippocampal Ss did not . A treatments- by-treatments analysis 
of variance with t he two groups as one treatment and ten trials as 
the other treatment, was perforned on the speed scores on day 1 . 2 
This analysis revealed that the two groups did differ sir.nificantlv 
(!:_=4 . 99 , df=l/12 , E. ( . OS), and that the effect of trials was signi-
ficant (F=2 . 49, df=9/108 , E. (. OS) . Significant linear and quadratic 
trends on trials indicated that a change had occurred over trials . 
The groups by trials interaction was not s i gnificant (!:_=1 . 67, df= 
9/108 , E_) . 05) ; however, trend analysis , by use of orthogonal pol y -
nomials , did reveal a significant linear component (!:_=7 .13 , df= 
1/12, E. ( . 05) . This indicates that the performance of the two groups 
could best be represented by a strai ght line but the slopes of the two 
lines differ . 
Several secondary dependent variables during acquisition were 
also evaluated, including number of bar presses , bar time and bar time 
per bar press . A treatments-by-treatments analysis of variance 
revealed no signi ficant differences between the two groups on the 
2summary of t he analysis of the speed scores on day 1 may 
b9 found in Appendix B. 
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Figure 2 . Mean speed {in second~ as a function of trials for 
E and C groups on acquisiti on Day l . 
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'J 
lJm' pr..:s:; r.,cc.~ure (I_<.l.CO) . " There ,:as a sjgni fic.:::1-c c:,anc,e ove:r· 
days ( !:_=2 . ?2, df-=£../.% , E_ ( . OS) . 
Separate t~'c2t;.,cr:ts-l;y-tr·eat::ients a:-ialysc:.. of vari..ince did not 
reveal sienificant diffe1·ences Let wee:1 grcups on bar• tir::e (I_<, 1 . 0') ) 
or bar tirr.e per ha!' press (f_<l.OO). 
• l i Separ•ate one .:ay analyses of variance 11cr·e perfor:r.ed on total 
session ti~c to extinction, nuMber of bar presses, and bar time 
yielding no sicnificcn~ dif~cr~nccs bct~een the experi~cntal and 
control grou;:is . 
In the lcsicned rro~p, all Ss were fc~nd to have rece~ved ex-
tensive bilate_ral damage to the d~rsal "t-.ipj)OCa~~us . Most of these 
§_shad a mininal amount of bilateral da~age· to the corpus callosum, 
d .nguJ.ate co:::-tex , and r:eocortex . There was a rnininal degree of 
unilateral danage to the lateral haber.i..:l&r· nucleus , ( Ss 1, 5, 7 , and 
13) and S 5 had a slight a~ount of da~cge to the mcd~2l r.abe:-iular 
nucleus contralaterally . 
3
s u~rnaries of the incidental respo:1se ~easurcs during acquisi -
ticn ( i.e. number of ba~ rresses , bar ti~e , and bar tiQe per bar 
press ) can be found in Appendix C. 
4
summaries o~ one Kay analyses of variance on extinction 
measures may be found in Appendix D. 
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DISCUSSION 
The results of this experiment indicate that hippocampally 
lesioned rats a~e initially deficient in performance during ac-
quisition of a shock escape response . Perhaps the most significant 
finding yielded by this investigation was that hippocampal Ss over-
came an initial performance deficit and reached a level of performance 
that was equal to cont_rol ~s . 
Further, no differences were observed between the two groups 
during extinction . It is entirely possible that the extinction 
criterion was not sensitive enough to enable the experimental group 
to show greater resistance to extinction as had been demonstrated in 
appetitive situations (Jerrard, Iaacson , & Wickelgren , 1964 ; Schwartz-
baum, Kellicutt , Spieth & Thompson, 1964) . 
In comparing the results of the present experiment with the 
results of Gotsick , et al . (1971) who used septally lesi oned animals , 
a differe.ntiation between the hippocampus and the septal area is 
apparent . The septal group ' s deficiencies in that shock escape task 
were interpreted as an indication that the lesioned rats had an increment 
in incidental behavior (perseverating to competing responses) relative 
to control Ss . Since the septal group ' s bar time was significantly 
lower , it was interpreted as indicating an increment in incidental 
behavior , thus preventing them from performing as well as control Ss . 
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In contrast, the hippocampectomized eroup in the present study was 
only initially slower to respond than control Ss . The perseveration 
hypothesis does not appear to be able to explain the difference of 
the two studies. 
A more plausible explanation of these results may involve scptal 
hyperreactivity . Activity data from previous work indicates that 
septals display hyperreactivity to novel stimuli (Gotsick, 1969; 
Douglas & Raphelson , 1966) . If the experimental situation can be 
novel enough to evoke septal hyperreactivity, then one may have ex-
pected the septal rats of the Gotsick, et al . study to exhibit the 
reported increment in incidental behavior . Hippocampal lesions do 
not typically produce hyperreactivity to changes in stimuli (Gotsick, 
1969) . This source of disparity may be used to explain the overall 
difference between the performance of septally and hippocampally 
lesioned rats in a shock escape task . This underlying factor of 
activity appears to be inversely related to overall performance in 
t his task . This interpretation is not conclusive , however , since no 
direct measures of activity were attempted . It is conceivable to 
replicate these studies with minor modifications to ascertain the 
relevance of activity on performance in a shock escape task . 
One may exoect to see an increment in activity for septals but not 
between hippocampal .§_sand control Ss . 
It has been suggested that hippoca□pal lesions disrupt some 
sort of short-term memory process , as termed by Grossman (1967 ), 
Kimble (1963 ), and Wishart and Mo gen son ( 1970) . It is possible that 
l6 
the large number of trials massed within a relatively short period 
of time, as in the present investigation, may attenuate this memory 
deficiency if it exists . In the first block of trials , hippocampal 
Ss were deficient in response speed but at no point after the first 
block of trials were the two groups found to differ . It seems , 
then , that if a short-term memory deficit consistently describes the 
behavior of hippocampectomized ~s, the present study may verify the 
suggestion that a large number of trials attenuates the deficit . 
No long terr.i memory deficit was observed since performance on day 2 
was similar for both groups . The relevance of a short-term memory 
deficit hypothesis may be tested by replicating the present study 
and varying the intertrial interval . If this hypothesis is accurate 
an increase in the length of the i ntertrial interval may be associated 
with poorer hippocampal group performance . 
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APPENDIX A 
SUMMARIES OF TREATMENTS-BY- TREATMENTS ANALYSIS 
OF VARIANCI: AND TREND ANALYSIS 
FOR ACQUISITION DAYS 1-9 
19 
Subjects l 3 
Days 
l . 207 . 205 
2 . 370 . 390 
3 . 459 . 383 
4 . Sb9 . 385 
5 . 528 . 306 
6 . 503 . 457 
7 . 547 .431 
8 . 486 . 450 
9 . 528 . 412 
X . 466 . 329 
s . 133 . 144 
TABLE l 
MEAN SPEED SCORES IN SECONDS FOR EACH SUBJECT IN 
EXPERIMENTAL AND CONTROL GROUPS ON DAYS 1 - 9 
Experimental Group Control Group 
5 7 9 11 13 Mean 2 4 6 8 10 
. 252 . 178 . 317 . 371 . 171 . 243 . 258 . 228 . 333 . 532 . 260 
. 211 . 233 . 322 . 262 . 330 . 302 . 478 . 302 . 379 . 453 . 339 
. 292 . 426 . 268 . 497 . 333 . 380 . 428 . 350 . 457 . 462 . 519 
. 380 .435 . 367 . 623 . 366 . 446 . 472 . 520 . 469 . 480 . 578 
. 443 . 505 . 420 . 678 . 301 . 454 . 482 . 405 . 471 . 495 . 584 
. 552 . 424 . 377 . 595 . 386 . 471 . 361 . 376 . 565 . 466 . 643 
. 514 . 383 . 408 . 563 
. 441 I . 470 . 369 . 451 . 443 . 426 . 637 
. 584 . 407 . 348 . 716 . 449 . 499 .500 . 429 . 454 . 485 . 685 
. 564 . 359 . 395 . 586 . 436 . . 468 . 449 . 429 . 395 . 461 . 490 
. 421 . 372 . 358 . 543 . 357 I . 422 . 388 . 441 . 473 . 526 
. 143 . 104 . 049 . 146 . 088 I . 079 . 086 . 066 . 030 .143 
I 
i 
12 14 
. 390 . 250 
. 354 . 292 
. 437 . 460 
. 423 . 414 
. 308 . 409 
. 447 . 531 
. 356 . 461 
. 334 . 432 
. 336 . 465 
. 376 . 413 
. 051 . 088 
Mean 
. 330 
. 373 
. 445 
. 479 
. 451 
. 484 
. 449 
. 474 
. 432 
l'v 
0 
Source 
Total 
TABLE 2 
SU MMARY OF TREATEENTS-BY-TREATMENTS ANALYSIS OF 
VARIANCE ON SPEED SCORES FOR EXPERIKENrAL 
AND COHTROL GROUPS ON DAYS 1-9 
df MS 
125 
Between Total 13 
Groups (G) 1 13104 . 96030 
Error 12 32835.68252 
Within Total 112 
Days (D) 8 65583 . 87497 
Linear 1 346642 . 9714 
Quadrat i c 1 168322 . 6841 
Cubic 1 4909.5239 
G X D 8 7275.47815 
Linear 1 48036 . 4714 
Quadratic 1 276 . 5455 
Cubic 1 271. 8240 
Error 96 4858 . 21836 
Linear 12 12589 . 4631 
Quadratic 12 7147. 5492 
Cubic 12 3847 . 3056 
*)':E..< . 01 
21 
F 
. 40 
13. 5o~h·, 
27. 53M, 
23. 41~•::~ 
1. 28 
1. 50 
3 . 82 
. 04 . 
. 07 
APPENDIX B 
. 
SUMMARIES OF THE TREATMENTS- BY-TREATMENTS 
ANALYSIS or VARIANCE AND TREND ANALYSIS 
FOR THE SPEED SCORES ON DhY L 
22 
TABLE 3 
SUMMARY OF TREATMEllTS- BY-TREl\:!~EHTS ANALYSIS OF 
VARIAl~CE ON SPEEDS FOR EXPERnENTAL AND 
CONTROL GROUPS ON ACQUISITi m l 
TRIALS FOR DAY l 
Source df MS 
Total 139 
Between Total 13 
Groups (G ) l 383045 . 20710 
Error 12 76714 . 97381 
Within Tot a l 126 
Trial s (T) 9 112931 . 46108 
Linear l 851335 . 7630 
Quadrat ic 1 442959 . 5893 
Cubic l 77725 . 5297 
G X T 9 75750 . 73096 
Linear 1 490527 . 2781 
Quadratic 1 13685 . 5200 
Cubi c 1 265 . 2849 
Error 108 45390 . 65899 
Linear 12 68755 . 2610 
Quadratic 1 2 8771. 1708 
Cubi c 12 25510 . 5442 
*E.< . 05 
:·:~: p_ ( • 01 
23 
F 
4 . 99.': 
2 . 49.': 
12 . 3!3i':;'~ 
50 . 50~:i': 
3 . 05 
l. 67 
7 . 13·': 
l. 56 
. 01 
APPENDIX C 
SUMMARIES OF ANALYSES OF BAR PRESSES, 
BAR TIME , AND BAR TIME PER BAR PRESS 
24 
3 7 S1.v1 
-
1bjects 1 3 5 
Days 
l 16 13 18 
2 22 . 27 32 
3 119 
. 
16 71 
!f 59 29 94 
5 75 23 95 
6 63 33 103 
7 41 22 42 
8 49 22 69 
.2. 50 20 74 
X 54 . 89 23 . 13 66 . 44 
.s 30 . 50 6 . 58 29 . 85 
TABLE 4 
BAR PRESSES FOR EACH SUBJECT IN EXPERIMENTAL AND CONTROL 
GROUPS ON DAYS 1 - 9 
Experimental Group Control Group 
7 9 11 1 3 Mean 2 4 6 8 10 
13 15 41 18 19 . 14 25 19 43 38 40 
18 15 25 57 28 . 00 36 31 40 25 67 
24 18 29 59 48 . 00 21 14 65 51 43 
25 16 35 28 40 . 86 18 24 50 23 26 
39 12 27 15 40 . 86 24 52 25 30 30 
22 16 35 24 42 . 29 14 29 41 25 25 
31 18 30 18 28 . 86 18 31 19 23 23 
20 13 39 16 32 . 57 11 28 26 18 1 8 
21 14 42 25 35 . 14 . 17 15 11 23 23 
23.67 15.22 33 . 67 28 . 89 120 . 44 27 . 00 35 . 56 28 . 44 32 . 78 
7 . 58 2 . 05 6 . 22 17 . 08 I 7 . 33 11.46 16.81 1 0 . 15 15 . 21 
12 
4 5 
28 
82 
34 
31 
34 
37 
23 
22 
37 . 33 
18 . 18 
14 
48 
10 
11 
14 
12 
22 
26 
14 
15 
19 . 11 
12 . 04 
Mean 
38 . 86 
33 . 86 
41 . 00 
27 . 00 
29 . 1 4 
35 . 43 
25 . 57 
23 . l U 
. 20 . 71 
f0 
u, 
Source 
, 
Total 
Between 
Groups 
Error 
Within 
TABLE 5 
SUMMARY OF TREAT!·!EHTS-BY-TREATMENTS AHALYSIS OF 
VARIAHCE OH BAR PRESSES FOR EXPERHlEHTAL 
AND CONTROL GROUPS ON ACQUISITION 
DAYS 1-9 
df MS 
125 
Total 13 
(G) 1 719 . 05555 
12 1939 . 58201 
Total 112 
Days (D ) 8 499 . 60714 
G X D 8 383 . 16269 
Error 96 224 . 63260 
26 
F 
. 37 
2 . 22:': 
1.71 
ays l 2 
--
xperimental 
ubjects 
l 3 . 8 8 . 2 
3 2 . 5 70.2 
5 2 . 3 7 . 8 
7 1.5 32 . 5 
9 l. 9 4 . 5 
11 80 . 8 226 . 7 
13 11. 3 34.2 
ean 14 . 9 54 . 9 
. 
:mtrol 
J.bj ects 
2 43 . 9 129.5 
4 3 . 7 7 . 1 
6 90 . 0 52 . l 
8 128 . 1 81. 9 
10 79 . 4 157 . 7 
12 108 . 3 73 . 7 
14 20 . 3 1.1 
~an 67 . 7 71. 9 
TABLE 6 
BAR TIME IH SECONDS FOR EACH SUBJECT IN 
EXPERIMENTAL AND CONTROL GROUPS ON 
DAYS 1-9 
3 4 5 6 7 8 
69 . 5 33.3 130 . 5 216.6 185 . 0 288 . 8 
7 . 9 13 . 3 12 . 8 84.9 5 . 3 46 . l 
17.4 14. 5 7 . 5 12.5 5 . ? 7 . 3 
42 . 0 87.0 142 . l 13G . 4 2 . 8 22 . 2 
12 . 0 101. l 3 . 9 356 . 4 117 .6 107 . 8 
327 . 8 350 . 6 459 . l 43 . 3 161. 7 453 . 1 
3.9 34 . l 34 . l 21. 5 5 .4 28 .1 
68 . 7 112 . 8 112 . 9 124 . 6 69 . 1 133 . 4 
29 . 2 10 . 9 42 . 7 1.8 7 . 2 LO 
. 7 1. 8 79 . 7 32 . 8 54 . 2 70 . 3 
153 . 2 90 . 0 101. 8 101 . 8 8 . 4 8 . 5 
111 . 3 201. 8 158 . 4 138 . 8 25 . 2 5 . 2 
98 . 5 301 . 8 276 . 8 188 . 5 337 . 6 301 . 5 
62 . 5 32 . 5 158.9 15 . 2 78 . 3 6 . 1 
1.1 1. 5 2 . 4 1.0 17 . 7 1. 3 
65 . 2 91. 5 104 . 7 68 . 8 74 .1 56 . 3 
27 
9 X s 
137 . 4 119.2 99 . l 
26 . 0 29 . 9 30 . 3 
9 . 3 9 . 4 4.7 
107.l 63. 7 55.5 
133 . 4 93 . 2 113 . 2 
313 . 3 268 . 5 150 . 7 
96.4 29 . 9 27 . 8 
117 . 5 
1.8 29 . 8 41. 2 
7 . 7 28 . 7 31. 7 
1. 3 67 . 5 52 . 8 
110 . 9 105 . 7 63 . 8 
219 . 1 217 . 9 93 .4 
48 . 6 64 . 9 47 . 7 
1. 7 5.3 7 . 8 
55 . 9 
Source 
Total 
TABLE 7 
SUMMARY OF TREATt-lENTS-BY-TRC!..TMENTS ANALYSIS or 
VARIANCE ON BAR TIME FOR EXPERIMENTAL AND 
CONTROL GROUPS ON ACQUISITION 
DAYS 1-9 
df MS 
125 
Between Total 13 
Groups (G) 1 6953.14260 
Error 12 7282421.61716 
Within Total 112 
Days (D) 8 1351761 . 19625 
G X D 8 1322392.37500 
Error 96 892900 . 19086 
28 
F 
. 00 
1. 51 
1.48 
)ays l 2 
:xperimental 
;ubjects 
l , 238 . 373 
3 • 
. 192 2 . 600 
5 . 128 . 244 
7 . 115 1. 806 
9 , 127 . 300 
11 1. 971 9 . 068 
13 . 628 .600 
:antral 
;ubjects 
2 1. 756 3 . 597 
4 .195 . 229 
6 2 . 093 1. 303 
8 3 . 371 3 . 276 
10 1. 985 2 . 354 
1 2 2 . 407 2 . 632 
14 . 423 . 110 
TABLE 8 
BAR TIME PER BAR PRESS FOR EACH SUBJECT 
IN THE EXPERIMENTAL AND CONTROL GROUPS 
3 4 5 6 7 8 
. 584 . 564 1. 740 3 . 438 4 . 512 5 . 894 
. 494 . 459 . 557 2 .573 . 241 2 . 095 
. 245 . 154 . 079 . 121 . 136 . 106 
1. 750 3 . 480 3 . 644 . 977 . 090 1. llO 
. 667 .6 . 319 .325 8 . 556 6 . 533 8 . 292 
11. 303 10 . 017 17 . 004 10.183 5 . 390 ll . 618 
.066 
. 168 2 . 273 1. 804 . 300 1. 756 
1. 390 . 606 1. 779 . 129 . 400 . 091 
. 050 . 075 1.533 1 . 131 1 . 748 2.511 
2.357 1. 800 . 620 2 . 483 . 442 . 327 
2.182 8 . 774 4 . 627 6 . 336 . 661 . 289 
2 . 291 11. 608 6 . 283 3 . 844 13 . 504 7 .-179 
. 762 . 956 . 490 3 . 531 2 . 116 . 265 
. 100 . 107 . 083 .109 . 681 . 093 
29 
9 X s 
2 .748 2 . 232 2 . 046 
1 . 300 1 . 168 1. 003 
. 126 . 149 . 058 
5 . 100 2 . 008 1. 719 
9 . 529 4 . 516 4 . 069 
7 . 460 9 . 335 4 . 220 
3 . 856 1 . 272 1.259 
. 106 1. 095 · 1.167 
. 513 . 887 . 885 
. 118 1 . 283 . 931 
4 . 822 3 . 815 2 . 696 
5 . 217 6 . 209 4 . 148 
2 . 209 1.708 1.124 
. ll3 . 202 . 208 
TABLE 9 
TRI:AT,·lENTS-BY-TREATl~El!TS AHALYSIS OF 
VARIAUCE ON B/-.R THJE PE~ BAR PRESS FOR EXPERrnENTAL AND 
CONTROL GROUPS ON ACQUISITION DAYS 1-9 
Source df MS F 
Total 125 
Between Total 13 
Groups (G) l 20 . 59269 
. 33 
Error 12 62.79727 
Within Total 112 
Days (D) 8 7 . 91220 1.63 
G X D. 8 6 . 61157 l. 36 
Error 96 4- . 86443 
30 
Subject Bar Presses 
1 397 
3 69 
5 130 
7 87 
9 67 
11 657 
13 67 
TABLE 10 
BAR PRESSES , SESSION TIME AND BAR TIME TO EXTINCTION FOR 
EACH SUBJECT IN EXPERIMENTAL AND CONTROL GROUPS 
Experimental Group Control Group 
Session Time Bar Time Subject Bar Presses Session Time 
1839 . 3 274 . 0 2 233 1069 .4 
275 . 7 32 . 8 4 129 556 . 4 
425 . 8 6 . 7 6 144 536 . 6 
610.9 54 . 0 8 66 439 . 6 
316 . 2 22.2 10 113 250 . 9 
985 . 8 417 . 2 12 70 241. 2 
324 . 7 22 . 7 14 65 329 . 9 
Bar Time 
78 . 8 
29 . 0 
106.2 
31 . 3 
45 . 2 
16 . 6 
31.6 
APPENDIX D 
SUMMARIES OF ONE W!Y ANALYSES OF VARIANCE ON 
SESSION TIMES, BAR PRESSES AND BAR 
TIMES TO EXTINCTION 
32 
-,. 
Source 
,, 
Total 
Groups 
Error 
TABLE 11 
SUM:-!f..~Y or m:E-1,-:/.Y J..l,/\LYSIS OF VARIA:;cr. ON 
SCSSIOll TrnE TO CRITf.RIO!: Oli EXTIJ!CTION 
D/1T/1 
df 
13 
1 
12 
MS 
1 3102852 . 57100 
20153361 . 59_530 
33 
r 
.65 
Source 
Total 
Groups 
Error 
TABLE 12 
SUMMARY OF ONE-WAY ANALYSIS or VARIANCE ON 
BAR PRESSES TO CRITERION ON EXTINCTION 
DATA 
df 
13 
l 
12 
MS 
195408 . 2851 
86245 .2142 
34 
F 
2 . 27 
Source 
Total 
Groups 
Error 
TABLE 13 
SUMMARY OF ONE-WAY ANALYSIS OF VARIANCE ON 
BAR TIME TO CRITERION ON EXTINCTION 
DATA 
df 
13 
1 
12 
MS 
1651891 . 50000 
1325589 .4-7691 
35 
F 
1.25 
51 02 E 
